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novobiocinࡸ clorobiocinࡢሙྜࡣ㸪GyrB subunitࡢ D89࡜ࡢ⤖ྜࡀᢠ⳦స⏝࡟ᚲ㡲࡜࡞ࡿࡢ
࡟ᑐࡋ㸪AMMࡢሙྜࡣ D89࡜ࡢ⤖ྜࡣᙧᡂࡉࢀ࡞࠸ࠋࡇࡢࡼ࠺࡞᪂つ࡞⤖ྜᵝᘧࡣ㸪᪤Ꮡ
ࡢᢠ⳦⸆࡟஺ᕪ⪏ᛶࢆ♧ࡉࡎ㸪⪏ᛶⓎ⌧㢖ᗘࡶᴟࡵ࡚ప࠸FOR 5×10–10 ᮍ‶࡜࠸࠺ AMM 
ࡢⰋዲ࡞⸆⌮≉ᛶࡢ᰿ᣐ࡜࡞ࡗ࡚࠸ࡿࠋࡲࡓ㸪ࣄࢺࡢ topoisomerase IIࡣ㜼ᐖࡏࡎ㸪࣐࢘ࢫ࡟
ᑐࡍࡿᛴᛶẘᛶࡶ↓࠸ࡇ࡜࠿ࡽ㸪ᵓ 㐀ⓗ࡟ࡶస⏝ᶵᗎⓗ࡟ࡶ඲ࡃ᪂つ࡞ᢠ⳦⸆࣮ࣜࢻ࡜ࡋ࡚
ὀ┠ࢆ㞟ࡵ࡚࠸ࡿࠋ
 
 ᮏ◊✲ࡢ┠ⓗ
ᮏ◊✲࡛ࡣ㸪ᙉຊ࡞ᢠ⳦άᛶ࡜๓౛ࡢ࡞࠸≉␗࡞ࣁ࢖ࣈࣜࢵࢻᆺ໬Ꮫᵓ㐀ࢆ᭷ࡋ㸪᪂ࡋ࠸
࢝ࢸࢦ࣮ࣜࡢᢠ⳦⸆㛤Ⓨࡢ㉳Ⅼ࡜࡞ࡾᚓࡿኳ↛≀ amycolamicin ࡟ࡘ࠸࡚㸪ึࡢ඲ྜᡂ࡜ᵓ
㐀άᛶ┦㛵◊✲ࢆᐇ᪋ࡋ㸪⏬ᮇⓗ࡞ឤᰁ⑕἞⒪⸆ࡢ๰〇࡟⧅ࡆࡿࡇ࡜ࢆ┠ᣦࡍྜࠋ ᡂᡓ␎࡜
ࡋ࡚ࡣ㸪AMMࡢ Cࣘࢽࢵࢺ࡜ DEࣘࢽࢵࢺࢆㄪ〇ࡋࡓᚋ࡟㐃⤖ࡋ࡚ CDEࣘࢽࢵࢺ࡟ᑟࡁ㸪
B ࣘࢽࢵࢺࢆᙧᡂࡉࡏ࡞ࡀࡽู㏵ㄪ〇ࡋࡓ A ࣘࢽࢵࢺ࡜㐃⤖ࡍࡿࡇ࡜࡛ศᏊ඲యࢆ⤌ࡳୖ
ࡆࡿ཰᮰ⓗྜᡂἲࢆ㑅ᢥࡋ㸪඲ྜᡂࡢຠ⋡໬ࢆᅗࡿࠋ
AMMࡢᵓ㐀άᛶ┦㛵࡟ࡘ࠸࡚ࡣ㸪AMMࡢ D⎔㒊 2⣭ࣄࢻࣟ࢟ࢩᇶࡢ࢔ࢭࢳ࢚ࣝࢫࢸࣝ
య࡜ E ⎔㒊ࡢ 2 ࡘࡢሷ⣲ࡢỈ⣲⨨᥮య࡟ࡘ࠸࡚ᢠ⳦άᛶࡀㄪ࡭ࡽࢀࡓࡢࡳ࡛࠶ࡿࡀ㸦୧ㄏ
ᑟయ࡜ࡶ࡟኱ᖜ࡞άᛶࡢῶᙅ㸧㸪ᮏ཰᮰ⓗྜᡂἲࢆ⏝࠸ࢀࡤ㸪ከᙬ࡞໬ྜ≀ࣛ࢖ࣈ࣮ࣛࣜࡢ
ᵓ⠏ࡀྍ⬟࡜࡞ࡿࡔࡅ࡛࡞ࡃ㸪඲ྜᡂࡢ㐣⛬࡛ᚓࡽࢀࡿಶࠎࡢࣘࢽࢵࢺࡲࡓࡣ」ᩘࣘࢽࢵࢺ
ࡢ㐃⤖య࡟ࡘ࠸࡚㸪ᢠ⳦άᛶ௨እࡢᮍ▱ࡢ⏕⌮స⏝ࡢ᥈⣴ࡶྍ⬟࡜࡞ࡿ㸦ᐇ㝿࡟㸪ᵓ㐀Ỵᐃ
ࡢ㐣⛬࡛ᚓࡽࢀࡓ DEࣘࢽࢵࢺ༢⊂࡛ࡣ㸪⣽⬊ẘᛶࢆ♧ࡍࡇ࡜ࡀሗ࿌ࡉࢀ࡚࠸ࡿ㸧ࠋ 
 
 ㏫ྜᡂゎᯒ
Scheme 1࡟♧ࡍࡼ࠺࡟㸪AMM1ࡣ Aࣘࢽࢵࢺ 4ࡢ L-ࣂࣜࣥㄏᑟయ࡟ࡼࡿ N-ࢢࣜࢥࢩࣝ
໬య 2࡜ CDEࣘࢽࢵࢺ 6ࡢ஧Ⅳ⣲ቑⅣㄏᑟయ 3࡜ࢆ㸪Bࣘࢽࢵࢺࢆᙧᡂࡉࡏ࡞ࡀࡽ㐃⤖ࡍ
ࡿࡇ࡜࡛ྜᡂྍ⬟࡛࠶ࡿ࡜⪃࠼ࡓࠋ4ࡣ L-ࣇࢥ࣮ࢫ 5࠿ࡽ 2఩ࡢ❧య໬Ꮫࢆ཯㌿ࡉࡏࡿࡇ࡜
࡛ㄪ〇࡛ࡁࡿ࡜ᛮࢃࢀࡿࠋCDEࣘࢽࢵࢺ 6ࡣ DEࣘࢽࢵࢺ 7࡜ Cࣘࢽࢵࢺ 8ࡢࢢࣜࢥࢩࣝ
໬࡛ᚓࡿࠋtrans-ࢹ࢝ࣜࣥㄏᑟయ 8ࡣ㸪9ࡢศᏊෆ Diels–Alder཯ᛂ࡟ࡼࡾࢪ࢔ࢫࢸࣞ࢜㑅ᢥ
ⓗ࡟ㄪ〇ࡋࡼ࠺࡜⪃࠼ࡓ㸦9ࡢࣄࢻࣟ࢟ࢩᇶࡢ୙ᩧ࡟㉳ᅉࡍࡿ୙ᩧㄏᑟࢆᮇᚅ㸧ࠋ9ࡣᕷ㈍ࡢ
10 ࡟ᑐࡍࡿቑⅣ࡜୙ᩧ㑏ඖ࡟ࡼࡾᑟࡃࠋ୍᪉㸪DE ࣘࢽࢵࢺ 7 ࡣ 11 ࡢ࢔ࢪࢻᇶࡢ㑏ඖ࡟ࡼ
ࡿ࢔࣑ࣥ࡬ࡢኚ᥮࡜ࣆ࣮ࣟࣝ࢝ࣝ࣎ࣥ㓟ㄏᑟయ㸦Eࣘࢽࢵࢺ㸧࡜ࡢ⦰ྜ㸪࠾ࡼࡧ㸰ࡘࡢ PMB
ࡢ㝖ཤ࡟ࡼࡿ⎔≧࣑࣊࢔ࢭࢱ࣮ࣝࡢᙧᡂ࡟ࡼࡾㄪ〇ྍ⬟࡛࠶ࡿ࡜ᛮࢃࢀࡿࠋᅄ⨨᥮୙ᩧ୰ᚰ
ࢆᣢࡘ࢔ࣝࢥ࣮ࣝ 11ࡣ㸪ࢣࢺࣥ 12࡟ᑐࡍࡿ Cornforth–Evans㑄⛣≧ែࣔࢹࣝ㸦ࡲࡓࡣ Felkin–
Anh㑄⛣≧ែࣔࢹࣝ㸧࡟ᇶ࡙ࡃࣅࢽࣝࣜࢳ࣒࢘ㄏᑟయࡢồ᰾௜ຍ࡟ࡼࡾ㸪ࢪ࢔ࢫࢸࣞ࢜㑅ᢥ
ⓗ࡟ᚓࡽࢀࡿࡶࡢ࡜ண᝿ࡋࡓࠋ12ࡣ࢚࣏ࢩ࢟ࢻ 13ࡢ࢔ࢪࢻ࢔ࢽ࢜ࣥ࡟ࡼࡿ㛤⎔࡟ࡼࡾ㸪13
ࡣ 14ࡢ Sharpless୙ᩧ࢚࣏࢟ࢩ໬࡟ࡼࡗ࡚ᚓࡽࢀࡿࡣࡎ࡛࠶ࡿࠋ14ࡣ(R)-ங㓟࣓ࢳࣝ࠿ࡽ㸲
ᕤ⛬࡛ᚓࡽࢀࡿ࡜⪃࠼ࡓࠋ
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Ꮫ ఩ ㄽ ᩥ 㢟 ┠ ᢠ⳦άᛶ≀㉁ Amycolamicinࡢ඲ྜᡂ◊✲ 
ㄽ ᩥ ᑂ ᰝ ࡢ ⤖ ᯝ ࡢ せ ᪨ 
 ᮏㄽᩥࡣ㸪ᙉຊ࡞ᢠ⳦άᛶ࡜๓౛ࡢ࡞࠸≉␗࡞ࣁ࢖ࣈࣜࢵࢻᆺ໬Ꮫᵓ㐀ࢆ᭷ࡋ㸪᪂ࡋ࠸࢝ࢸࢦ࣮ࣜ
ࡢᢠ⳦⸆㛤Ⓨࡢ㉳Ⅼ࡜࡞ࡾᚓࡿᢠ⏕≀㉁ amycolamicinࡢ඲ྜᡂ࡟㛵ࡍࡿࡶࡢ࡛࠶ࡾ㸪◊✲ࡢ⫼ᬒ࡜┠
ⓗ࡟ࡘ࠸࡚㏙࡭ࡓ➨㸯❶࡜AࠥEࡢ㸳ࡘࡢࣘࢽࢵࢺࡀ㐃⤖ࡋࡓ amycolamicinࡢ඲ྜᡂ◊✲࡟ࡘ࠸࡚グ
㏙ࡋࡓ➨㸰❶࠿ࡽ࡞ࡿ
➨㸯❶࡛ࡣ㸪ᢠ⳦๣㸪ᢠ࢘࢖ࣝࢫ๣㸪ᢠࡀࢇ๣➼ࡢṔྐࡸၥ㢟Ⅼ࡟㛵ࡍࡿゎㄝ࡜࡜ࡶ࡟㸪᭷ᶵྜᡂ
໬Ꮫࢆᇶ┙࡜ࡋࡓ་⸆㛤Ⓨࡢ㔜せᛶࡀ㏙࡭ࡽࢀ࡚࠸ࡿࠋ≉࡟㸪⸆๣⪏ᛶ⳦࡟ᑐᢠࡍࡿᢠ⳦⸆ࡢ๰〇ࡢ
ᚲせᛶࡀᣦ᦬ࡉࢀ㸪amycolamicinࡢྜᡂ◊✲ࢆጞࡵࡿ࡟⮳ࡗࡓ⤒⦋࡜◊✲┠ⓗࡀグ㏙ࡉࢀ࡚࠸ࡿࠋ
➨㸰❶࡛ࡣ㸪ࡲࡎ㸪amycolamicinࡢヲ⣽࡞స⏝ᶵᗎ㸪᪂つᢠ⳦⸆࡜ࡋ࡚ࡢྍ⬟ᛶ࡟ࡘ࠸࡚㏙࡭ࡓᚋ㸪
᪂つ࡞⢾ amycolose㸦Dࣘࢽࢵࢺ㸧࡜ሷ⣲໬ࣆ࣮ࣟࣝ࢝ࣝ࣎ࣥ㓟㸦Eࣘࢽࢵࢺ㸧ࡀ㐃⤖ࡋࡓ DEࣘࢽࢵ
ࢺࡢྜᡂἲࢆグ㏙ࡋ࡚࠸ࡿࠋD-glucosamine࠿ࡽጞࡲࡿ᭱ึࡢྜᡂ⤒㊰ࡣ㸪௜ຍ཯ᛂࡢ❧య㑅ᢥᛶࡢၥ
㢟ࡀ⏕ࡌ࡚᩿ᛕࡍࡿ࡟⮳ࡗࡓࡀ㸪D-ங㓟ࢆཎᩱ࡜ࡋ㸪୙ᩧ࢚࣏࢟ࢩ໬཯ᛂ㸪࢔ࢪࢻ࢔ࢽ࢜ࣥ࡟ࡼࡿ఩
⨨㑅ᢥⓗ࢚࣏࢟ࢩࢻࡢ㛤⎔㸪ࣅࢽࣝࣜࢳ࣒࢘ㄏᑟయࡢࢣࢺࣥ୰㛫య࡟ᑐࡍࡿ㧗❧య㑅ᢥⓗ௜ຍ཯ᛂࢆ
⏝࠸ࡿࡇ࡜࡛㸪DE ࣘࢽࢵࢺࡢึࡢྜᡂ࡟ᡂຌࡍࡿ࡜࡜ࡶ࡟㸪⣽⬊ẘᛶࢆ᭷ࡍࡿ㸰✀ࡢ࣓ࢳࣝࢢࣜࢥ
ࢩࢻㄏᑟయࢆᚓ࡚࠸ࡿࠋ⏝࠸ࡽࢀࡓࣅࢽࣝࣜࢳ࣒࢘ㄏᑟయࡣ᪂ࡓ࡟㛤Ⓨࡉࢀࡓࡶࡢ࡛࠶ࡾ㸪௒ᚋ㸪࢔
ࢭࢺ࢔ࣝࢹࣄࢻ࢔ࢽ࢜ࣥ➼౯య࡜ࡋ࡚ࡢ୍⯡ⓗ฼⏝ࡀᮇᚅ࡛ࡁࡿࠋࡲࡓ㸪୙ᩧ࢚࣏࢟ࢩ໬ࡢ௦ࢃࡾ࡟
୙ᩧࢪࣄࢻࣟ࢟ࢩ໬ࢆ⏝࠸ࡿࡇ࡜࡛཰⋡ࢆ኱ᖜ࡟ᨵၿࡋࡓᨵⰋྜᡂ࣮ࣝࢺࡢ㛤Ⓨࡶ㐩ᡂࡋ࡚࠸ࡿࠋ⥆
࠸࡚㸪trans-ࢹ࢝ࣜࣥ㦵᱁ࢆ᭷ࡍࡿ Cࣘࢽࢵࢺࡢㄪ〇࡟ࡘ࠸࡚グ㏙ࡋ࡚࠸ࡿࠋ2,3-dibromopropeneࡢ࣍
ࢫ࣍ࢿ࣮ࢺ໬࡟ࡼࡿቑⅣ㸪Horner– Wadsworth–Emmons ཯ᛂ࡟ࡼࡿࢪ࢚ࣀࣥᵓ㐀ࡢᵓ⠏㸪࢔ࢡࣟࣞ࢖
ࣥಖㆤయ࡜ࡢMizoroki–Heck཯ᛂ㸪ཬࡧ CBS㑏ඖࢆ⤒࡚㙐≧ࡢගᏛάᛶ࢔ࣝࢥ࣮ࣝ୰㛫యࢆㄪ〇ࡋࡓ
ᚋ㸪ࣝ࢖ࢫ㓟Ꮡᅾୗ㸪ศᏊෆ Diels–Alder཯ᛂ࡟௜ࡍࡇ࡜࡛㸪ᡤᮃࡢ trans-ࢹ࢝ࣜࣥㄏᑟయ㸦Cࣘࢽࢵ
ࢺ㸧ࢆ༢୍❧య␗ᛶయ࡜ࡋ࡚ᚓࡿࡇ࡜࡟ᡂຌࡋ࡚࠸ࡿࠋᮏ Diels–Alder ⎔໬཯ᛂ࡛ࡣ㸪Ỉ㓟ᇶࢆ↓ಖ
ㆤ࡜ࡍࡿࡇ࡜࡛㐣ཤ࡟㢮౛ࡢ࡞࠸❧య㑅ᢥᛶࢆᐇ⌧ࡋ࡚࠸ࡿࠋ᪂つ࡞⢾࡛࠶ࡿ amykitanoseㄏᑟయ㸦A
ࣘࢽࢵࢺ㸧ࡢㄪ〇ࡣ㸪L-ࣇࢥ࣮ࢫࢆཎᩱ࡜ࡋ࡚㸪㓟࡟ࡼࡿ⎔≧࢜ࣝࢺ࢚ࢫࢸࣝࡢ఩⨨㑅ᢥⓗ㛤⿣཯ᛂ
ࢆぢ࠸ࡔࡍࡇ࡜࡛ᐇ⌧ࡋ㸪B ⎔㒊ࡢ୍㒊ࢆ࡞ࡍ L-ࣂࣜࣥ࡜ࡢ N-ࢢࣜࢥࢩࣝ໬࡟ࡘ࠸࡚ࡶ㸪⡆౽࡞ᡭ
ἲࢆ㛤Ⓨࡋ࡚࠸ࡿࠋࡉࡽ࡟㸪amycolamicinࡢ඲ྜᡂࡢ᏶ᡂ࡟ྥࡅ࡚㸪B⎔㒊ࡢ୍㒊࡜࡞ࡿ㸰Ⅳ⣲༢఩
ࡢ Cࣘࢽࢵࢺ࡬ࡢ௜୚㸪Cࣘࢽࢵࢺ࡜ DEࣘࢽࢵࢺࡢࢢࣜࢥࢩࣝ໬࡟ࡼࡿ㧗E-㑅ᢥⓗ㐃⤖࡟ࡶᡂຌࡋ
࡚࠸ࡿࠋ
௨ୖ㸪ᮏ◊✲ࡣ㸪᪂つ࡞స⏝ᶵᗎࢆᣢࡕ㸪⸆๣⪏ᛶ⳦࡟ࡶ᭷ຠ࡞᪂ࡋ࠸ᢠ⳦๣ࡢ࣮ࣜࢻ࡜࡞ࡾᚓࡿ
amycolamicin࡟ࡘ࠸࡚㸪ࡑࡢ A㸪C, EDࣘࢽࢵࢺࡢㄪ〇ࢆ᏶஢ࡍࡿ࡜࡜ࡶ࡟㸪ࡑࢀࡽࡢ㐃⤖࡟ࡼࡿ඲
ྜᡂࡢ᏶ᡂ࡟ྥࡅࡓྲྀࡾ⤌ࡳ࡟࠾࠸࡚ᴟࡵ࡚᭷ᮃ࡞⤖ᯝࢆᚓ࡚࠸ࡿࠋࡲࡓ㸪ྜᡂᕤ⛬ࡢ㝶ᡤ࡛᪂ࡋ࠸
ኚ᥮ἲࢆぢฟࡋ࡚࠾ࡾ㸪᭷ᶵྜᡂ໬Ꮫ㸪ኳ↛≀໬Ꮫ㸪ཬࡧ་⸆ရ໬Ꮫ㡿ᇦ࡟࠾ࡅࡿ㈉⊩ࡣᴟࡵ࡚኱ࡁ
࠸ࠋࡼࡗ࡚㸪ᑂᰝဨ୍ྠࡣ㸪ᮏ◊✲ࡀ༤ኈ㸦㎰Ꮫ㸧ࡢᏛ఩࡟್ࡍࡿ◊✲࡛࠶ࡿ࡜⤖ㄽࡋࡓࠋ
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